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We correct the functional identity reported in our paper for the inverse two-point function, as obtained from the 2PI
effective action. The original conclusions are otherwise unaffected. The 2PI effective action is convex with respect to the
variables ϕ0x ≡ ϕx and Δ0xy ≡ ℏΔxy þ ϕxϕy. As such, the partial functional derivatives with respect to ϕ that appear in






























































ðδðdÞxz δðdÞyw þ δðdÞxw δðdÞyz Þ; ð1dÞ
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ðδðdÞxz δðdÞyw þ δðdÞxw δðdÞyz Þ; ð3dÞ
as appeared (in condensed notation) in footnote 11 of Ref. [2]. Herein, we have omitted the superscript “(k)” on Δ, J , and
K, and used the shorthand notation AðxBzÞw ≡ 12 ðAxBzw þ AzBxwÞ for symmetrization in coordinates. Derivatives with
respect to ϕ are at fixed Δ and vice versa; derivatives with respect to J are at fixed K and vice versa. Note that
δ2W=δJ ðkÞx =δK
ðkÞ
yz ¼ −δϕx=δKðkÞyz ≠ 0 (even though ∂kϕ ¼ 0), as was erroneously assumed in our paper, leading to the
incorrect identity in Eq. (21). Additionally, while the restriction onKxy ≡KðkÞxy ¼ RðkÞxy fixesΔxy ≡ ΔðkÞxy to be a functional of
ϕ (for clarification, see Ref. [1]), the partial functional derivative of Δ with respect to ϕ at fixed Δ remains zero by
definition, and we retract the potentially misleading notation ΔðkÞxy ½ϕ used in our paper.















Equation (4) replaces Eq. (21) of our paper, and the seventh row of Table I of our paper should be corrected as shown in
Table I of this erratum, where we have reproduced the complete table from our paper for clarity.
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TABLE I. Reproduction of Table I of our paper wherein the expression for the inverse two-point function ΔðkÞ;−1xy in the 2PI case has
been corrected. Note that, as in our paper, we use KðkÞ and RðkÞ interchangeably in the 2PI case.
Average 1PI 2PI
Γ1PIav ½ϕ;RðkÞ ¼ W½J ðkÞ½ϕ;RðkÞ þ J ðkÞx ½ϕϕx þ 12RðkÞxy ϕxϕy Γ2PI½ϕ;ΔðkÞ ¼ W½J ðkÞ½ϕ;ΔðkÞ;KðkÞ½ϕ;ΔðkÞ
þJ x½ϕ;ΔðkÞϕx þ 12KðkÞxy ½ϕ;ΔðkÞðϕxϕy þ ℏΔðkÞxy Þ
ϕx ¼ − δW½J
ðkÞ½ϕ;RðkÞ
δJ ðkÞx ½ϕ
ϕx ¼ − δW½J
ðkÞ½ϕ;ΔðkÞ;KðkÞ½ϕ;ΔðkÞ
δJ ðkÞx ½ϕ;ΔðkÞ
ℏΔðkÞxy ¼ −2 δW½J ðkÞ½ϕ;RðkÞ
δRðkÞxy
− ϕxϕy
¼ −ℏ δ2W½J ðkÞ½ϕ;RðkÞ
δJ ðkÞx ½ϕδJ ðkÞy ½ϕ
ℏΔðkÞxy ¼ −2 δW½J ðkÞ½ϕ;ΔðkÞ;KðkÞ½ϕ;ΔðkÞ
δKðkÞxy ½ϕ;ΔðkÞ
− ϕxϕy
¼ −ℏ δ2W½J ðkÞ½ϕ;ΔðkÞ;KðkÞ½ϕ;ΔðkÞ
δJ ðkÞx ½ϕ;ΔðkÞδJ ðkÞy ½ϕ;ΔðkÞ
δΓ1PIav ½ϕ;RðkÞ
δϕx
¼ J ðkÞx ½ϕ þRðkÞxy ϕy δΓ
2PI½ϕ;ΔðkÞ
δϕx












¼ δ2Γ1PIav ½ϕ;RðkÞδϕxδϕy −R
ðkÞ
xy
¼ Sð2Þxy ½ϕ −RðkÞxy þOðℏÞ











¼ Sð2Þxy ½ϕ −KðkÞxy ½ϕ;ΔðkÞ þOðℏÞ
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